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Abstract: Land use planning as strategic instruments to guide urban dynamics faces particular
challenges in the Global South, including Sub-Saharan Africa, where urgent interventions are re-
quired to improve urban and environmental sustainability. This study investigated and identified
key challenges of land use planning and its environmental assessments to improve the urban and
environmental sustainability of city-regions. In doing so, we combined expert interviews and ques-
tionnaires with spatial analyses of urban and regional land use plans, as well as current and future
urban land cover maps derived from Geographic Information Systems and remote sensing. By
overlaying and contrasting land use plans and land cover maps, we investigated spatial inconsis-
tencies between urban and regional plans and the associated urban land dynamics and used expert
surveys to identify the causes of such inconsistencies. We furthermore identified and interrogated
key challenges facing land use planning, including its environmental assessment procedures, and
explored means for overcoming these barriers to rapid, yet environmentally sound urban growth.
The results illuminated multiple inconsistencies (e.g., spatial conflicts) between urban and regional
plans, most prominently stemming from conflicts in administrative boundaries and a lack of interde-
partmental coordination. Key findings identified a lack of Strategic Environmental Assessment and
inadequate implementation of land use plans caused by e.g., insufficient funding, lack of political
will, political interference, corruption as challenges facing land use planning strategies for urban and
environmental sustainability. The baseline information provided in this study is crucial to improve
strategic planning and urban/environmental sustainability of city-regions in Sub-Saharan Africa
and across the Global South, where land use planning faces similar challenges to address haphazard
urban expansion patterns.
Keywords: regional planning; urban planning; urban expansion; environmental sustainability;
Sub-Saharan Africa
1. Introduction
Land use planning strategy, which is a deliberate process of defining land for vari-
ous uses to balance social, economic, and environmental goals [1,2], is an approach for
improving urban and environmental sustainability [3–6]. In this context, environmental
sustainability is a condition for meeting the needs of current and future generations with-
out jeopardizing the current and future health of natural ecosystems [7]. The land use
planning process varies widely at various scales, but the general process includes defining
the goal and objectives, data collection and analysis, plan formulation, negotiation and
decision-making, implementation, and monitoring and updating [8].
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Land use planning strategies have not been able to effectively address environmental
sustainability problems (e.g., degradation of environmentally sensitive areas caused by
urban expansion patterns) in the Global South, particularly in Sub-Saharan Africa [3,9–11].
For example, the past and current urban expansion patterns in the Abuja city-region,
Nigeria are inconsistent with the land use plans as urban development expands into the
land designated for non-urban development areas, including environmentally sensitive
areas [9]. This leads to the degradation of environmentally sensitive areas of many African
city-regions, including Abuja, highlighting the need to guide urban development effec-
tively using strategic actions such as land use planning strategies [12–14]. Addressing
the environmental sustainability problems caused by urban expansion patterns at the
regional scale is useful in this regard, especially if used to guide local and urban planning
processes [3,15–17]. This is, for example, recognized by the Nigerian Urban and Regional
Planning Law of 1992 that made provision for the higher-order plans to provide a frame-
work for the lower-order plans [16]. In Sub-Saharan Africa, including Nigeria, the land
use planning process at the regional scale is, however, often neglected [16], which may
lead to spatial inconsistencies (e.g., spatial conflicts) between urban and regional plans.
Spatial conflict in this context can be regarded as a situation where a lower-order plan
(e.g., an urban plan) deviates from the framework of a higher-order plan (e.g., a regional
plan), which may result in e.g., urban development in those areas designated for non-urban
development by the regional plan. This situation may contribute to the conflicts between
urban developments and other land uses (e.g., intensive agriculture, productive forestry)
proposed by the regional plan. The spatial inconsistencies between urban and regional
plans, as well as the actual urban developments, hinder achieving the environmental goals
of land use planning strategies [9,18].
To improve achieving the environmental goals of land use planning strategies, envi-
ronmental assessments can be conducted using the Strategic Environmental Assessment
(SEA) or para-SEA [19–24]. The SEA is an environmental planning and management
instrument used for determining and mitigating the potential environmental impacts of
policies, plans, and programs at both regional and urban/local scales [24–28]. The para-
SEA is an informal process of conducting the environmental assessment of strategic actions,
whereby the administrative framework is not defined or considered and the process does
not meet the formal specifications of SEA but has some of their characteristics [24]. The SEA
process aims to protect environments from strategic actions and promote environmental
sustainability [19,29–33]. Applied SEA varies widely, but the general process includes
screening, consideration of alternatives, description of the action, impact identification
and scoping, prediction of impact magnitude and significance, identification of mitiga-
tion measures, preparing the documentation of the assessment, review, consultation, and
public participation, decision-making, and monitoring implementation [33]. According
to Therivel [32], the core of the SEA process includes environmental impact prediction,
evaluation, and mitigation. The environmental impact prediction is to determine the
scale, duration, and likelihood of the impacts, while evaluation is to determine whether
the predicted impacts are significant or not, and mitigation is to reduce or eliminate the
significant impacts [32]. Unlike the classical Environmental Impact Assessment (EIA)
process, which focuses on predicting, evaluating, and mitigating the environmental im-
pacts of project actions [26,31,34], the SEA process is used for predicting, evaluating, and
mitigating the higher-level environmental impacts of strategic actions, including land
use planning [26,31,34,35]. Implementing the SEA process has long-term benefits (e.g.,
environmentally-friendly development, a smoother planning process, greater plan trans-
parency) that can vastly exceed the short-term cost, especially if it addresses environmental
problems to support achieving the environmental goals of plans [36]. In some parts of the
world, particularly in the European Union, the SEA process has been implemented since
2001 [37]. While implementing the SEA process in Sub-Saharan Africa, attempts were made
in some countries, including Botswana [27], South Africa [38], and Ghana [39]. However,
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in most countries of Sub-Saharan Africa, including Nigeria, the formal SEA process has not
been implemented in all sectors [40], including land use planning.
Theoretically, the relationship between land use planning and environmental assess-
ments can be depicted using the socio-ecological idealism of spatial planning theory [41]
and the SEA framework for strategic decision-making [32]. Socio-ecological idealism, which
is a vision to reintegrate social and environmental problems into the planning process,
has been used to broadly address the relationships among the human, built, and natural
environments [41]. In recent years, socio-ecological idealism in planning was partially
drawn under the sustainability umbrella, where the economic aspect of spatial planning
was integrated into the theory, thus planning at e.g., urban and regional scales adopt the
principles of neighborhood, community, urban, and regional sustainability [3,41,42]. Envi-
ronmental assessment, which focuses majorly on the environmental aspect of sustainability,
also considers both social and economic aspects [19] and may foster the actualization
of the socio-ecological idealism vision in land use planning. Socio-ecological idealism
indicates to environmental assessment the holistic value and socio-environmental visions
for the desired future in the evaluation of options in strategic planning [41]. Therefore,
environmental assessment and land use planning can be used to improve urban and re-
gional environmental sustainability [1,3–6,19,29–33]. While land use planning focuses on
the spatial arrangement of land use, environmental assessment can be used to: reduce
the environmental risk of the plan; streamline the project action of the plan; faster plan
approval; and better plan implementation [36] that reflects socio-ecological idealism in
land use planning. The SEA framework for strategic decision-making, including land use
planning strategy is used to describe: environmental baseline and identify alternatives
land use plans; prepare scoping reports, predict and evaluate impacts of the alternative
land use plans; mitigate the impacts of the chosen alternative land use plan; prepare the
SEA report for formal decision, and; monitor the implementation of the chosen alternative
land use plan [32].
Land use planning strategies and environmental assessments are faced with various
challenges in the Global South, including Sub-Saharan Africa [27,43–45]. Lack of financial
capacities challenges land use planning in Lagos, Nigeria, and the Takoradi and Bolgatanga
regions of Ghana [43,45]. Political interference is a key challenge facing land use planning in
Kampala in Uganda and Kigali in Rwanda [46]. Additionally, customary land tenure, lack
of law enforcement, and distrust in government are barriers to effective land use planning
in Ghana [45]. In Malawi’s main urban centers, lack of human and technological capacity,
corruption, and outdated legal and policy frameworks pose significant challenges to land
use planning [44]. Regarding environmental assessment at the sub-regional level, a lack of
legislation, inadequate awareness, and low technical standards have been shown to burden
and render the SEA process in Botswana suboptimal [27]. Retief et al. [38] demonstrate that
a lack of focus, lack of integration with decision-making processes, and lack of assessment
furthermore hinder the SEA practice in South Africa. According to Ofori [39], lack of legal
or institutional frameworks, developing alternative strategic actions, lack of organized
baseline data are amongst challenges facing the SEA process in Ghana. Outside the
Sub-Saharan Africa region, Slunge and Tran [47] posit that inadequate training, financial
resources are key challenges to institutionalizing SEA in Vietnam. Addressing these key
challenges may be helpful to improve the environmental sustainability of city-regions, but
may not be the answer to all problems, considering the fast rate of urbanization [48–51]
that planning cannot keep up with and the challenges to control such urbanization by
local, regional, and national governments. However, the development of the Abuja city-
region from scratch using land use planning strategies [52] makes it the best-case study for
investigating land use planning and environmental assessment challenges, considering the
long-term benefits of the SEA process that can vastly exceed the short-term cost [36].
We aim to combine Geographic Information Systems (GIS)/Remote Sensing (RS)
and survey-based data to investigate the key challenges of land use planning and its
environmental assessments for the purpose of improving the urban and environmental
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sustainability of city-regions. Specifically, we investigate (1) the spatial inconsistencies and
the causes between urban and regional plans, as well as the associated conflicts between
the built-up areas and other land uses; (2) the state of land use planning; (3) the state
of environmental assessments of land use planning, and; (4) the ways to address these
challenges for effective land use planning. Our findings help to identify key challenges
of land use planning, including spatial inconsistencies between urban and regional plans,
as well as the associated conflicts between the current/future urban growth and land use
proposed for intensive agriculture and productive forestry. Also, we identified the causes
of the spatial inconsistencies between urban and regional plans, including conflicts in
administrative boundaries, conflicts in funding the land use planning process, and lack
of good coordination. Additionally, our study shows that implementing the SEA process
of land use planning in such a way to avert the challenges (e.g., overlapping functions
between the government ministries and agencies) facing the current EIA process would
improve achieving the environmental goals of land use planning. Therefore, this paper
contributes to land use planning as a strategic instrument for guiding and controlling
urban expansion patterns and improving the urban and environmental sustainability
of city-regions.
2. Materials and Methods
2.1. Study Area
The Abuja city-region (Figure 1) provides a suitable case study due to the insufficiency
of existing land use planning instrumentation at urban and regional scales for guiding and
controlling its rapid urban expansion patterns throughout the past three decades and the
negative implications of this on current and future environmentally sensitive areas [9,12].
The Federal Capital Territory (FCT) that comprises 6 local government areas, including the
defined city-region of this study, was created in 1976 to develop a new federal capital with
sustainable development and to avert challenges (e.g., environmental and social problems)
that hindered the sustainable development of the formal capital, Lagos [11,50,53–55]. To
avert such problems in the FCT region, regional and urban land use plans were developed in
1979 to guide urban and regional development before the relocation of the government seat
from Lagos to Abuja in 1991 [50,52,56]. The plans were made for 25 years of developments
with provisions for constant reviews to guide developments beyond the 25 years [50]. The
regional plan has not been reviewed officially but was reproduced in 2000 [12]. While
addressing the problems of unguided urban development using land use planning, the
Federal Capital Development Authority (FCDA) of Abuja implemented mass evictions in
the inner city, accompanied by strict demolition of informal settlements between 2003 and
2007 [57–59]. Addressing the key challenges of housing is particularly urgent given that
this is one of Sub-Saharan Africa’s fastest-growing city-regions with an average annual
population growth rate of about 5.3% [48]. The population was estimated to be 1.4 million
in 2006 [52], growing to 2.3 million in 2015 [48]. Additionally, the population was estimated
to be 3.8 million in 2017 using a 9.1% growth rate defined by the National Population
Commission [9]. As a rapidly growing city-region, its urban and regional economy is
booming correspondingly, with an estimated GDP per capita of $5612 in 2015 [60]. This
has in turn severely impacted areas set aside for intensive agriculture, animal husbandry,
and the ecologically protected areas [9].
2.2. Data Collection
We combined data from different sources, including GIS/RS and surveys of experts.
While the GIS/RS data included land cover maps and land use plans, the survey-based
data were derived using questionnaires and interviews.
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Figure 1. Map showing the location of the Abuja city-region in Nigeria. Source: Modified from Enoguanbhor et al. [12].
2.2.1. Land Cover Maps and Land Use Plans
Land cover maps for 2017, 2030, and 2050 were collected from our previous studies
of the Abuja city-region [9,12]. The 2017 land cover map was derived from LANDSAT 8
satellite images captured in 2017 using supervised classification and maximum likelihood
algorithm [61–63]. The 2030 and 2050 land cover maps were produced by simulation
using the Multi-Layer Perceptron (MLP) neural network and Markov models of urban
growth [12,64,65]. The land cover model was calibrated using the 2002 and 2017 land cover
maps, as well as some selected maps on spatial determinants of urban expansion as driver
variables. The driver variables included topographic elevation and distance to protected
areas as static variables, distances to road networks, and built-up areas for 2002 and 2017
as dynamic variables derived through Euclidean distance modeling [12]. The model was
validated at 90.3% overall accuracy using the predicted and actual land cover maps for
2019. The final simulation was based on extrapolating the past trends of land cover change,
with a scenario assumption that features future urban spatial patterns without additional
determinants of urban growth [12]. The reason for collecting this particular predicted
land use map was to evaluate the future implementation of land use plans, following
the strengths and weaknesses of the past and current implementation. Also, to identify
future challenges that may confront the implementation, especially if the weaknesses are
not addressed.
We also collected the regional land use plan from the Abuja Geographic Information
Systems (AGIS) [66] and the urban land use plan from the Department of Urban and
Regional Planning (DURP) of FCDA, Abuja [67,68]. The urban and regional land use plans
were developed by International Planning Associates (IPA) in 1979 to preserve the natural
environment, develop a functional and garden city, improve the accessibility of all areas,
effective regional development, rapid national economic growth [50,69].
2.2.2. Interviews and Questionnaires
The first author conducted semi-structured interviews and administered question-
naires from 4 July to 5 August 2019. The English-language interviews and questionnaires
were designed to elicit expert knowledge and opinion from urban and regional planning
and environmental assessment professionals in the study area. The question structure
and content of both interviews and questionnaires were based on a prior literature review
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on land use planning challenges and environmental assessment alongside the findings of
the previous study from Enoguanbhor et al. [9] and comprised of both closed-ended and
open-ended questions. Participants were recruited to respond to our questions using snow-
ball non-probability sampling [70–72], beginning with the selected contacts of Directors in
various departments/agencies. For urban and regional planning experts, we distributed
and retrieved 25 questionnaires at the target government departments/agencies, including
the DURP of FCDA (n = 10), the Department of Urban and Regional Development of
the Federal Ministry of Housing, Abuja (n = 7). Others included the Abuja branch of the
Nigerian Institute of Town Planners (NITP; n = 4) and the Department of Development
Control (DDC) of FCDA Abuja (n = 4). The work experience of the urban and regional
planning experts ranges from 0–10 years (20%), 11–20 years (52%), 21–30 years (12%), and
31 years and above (16%). The highest academic level completed by the experts consti-
tutes Bachelor or equivalent (16%), Masters or equivalent (68%), and PhD or equivalent
(16%). Additionally, 10 environmental assessment experts from various government and
private offices were recruited for interviews, as listed in Table 1. The interview lasted
approximately 40 minutes, was conducted in English, and was transcribed in full.
Table 1. The experts of the environmental assessment interviewed, where EAD is Environmental
Assessment Department, FMEnvi is Federal Ministry of Environment, AEPB is Abuja Environmental
Protection Board, DURP is Department of Urban and Regional Planning, FCDA is Federal Capital
Development Authority, and FMMSD is Federal Ministry of Mines and Steel Development.
Department/Agency of Experts Work Experience Academic Level Completed
EAD, FMEnvi, Abuja 33 years MSc
EAD, FMEnvi, Abuja 29 years MSc
EAD, FMEnvi, Abuja 32 years M.Tech
EAD, FMEnvi, Abuja 28 years MSc
AEPB 20 years MSc
DURP, FCDA, Abuja 8 years MSc
DURP, FCDA, Abuja 20 years MSc
Nat Environmental Design Associates 39 years MSc
Emprana Global Services Ltd 9 years MSc
EAD, FMMSD 10 years PhD
2.3. Data Analysis
We quantified the spatial inconsistencies between urban and regional plans using
the cartographic GIS overlays [9]. First, we digitized and calculated the conflict areas
that are defined as those areas designated for non-urban development by the regional
plan but are designated for urban development by the urban plan. Second, we digitized
and calculated land uses designated e.g., for productive forestry and intensive agriculture
within the conflict areas. Third, we digitized and calculated the areas designated for urban
development by regional plan but not yet defined for urban development by the urban
plan. Finally, we overlaid and calculated the built-up area in all the digitized areas (e.g.,
conflict areas) for 2017, 2030, and 2050.
Descriptive statistics were summarized for the expert questionnaire results, using
response frequencies to assist in identifying variables on challenges facing land use plan-
ning. Additionally, we analyzed the open questions and interviews qualitatively using
the process of coding and synthesizing [73–75]. We sorted and synthesized the coded
variables and ranked them as inscribed in Table 2. Figure 2 summarizes the data types and
analysis methods.
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Table 2. Questionnaire and interview ranking methods.
Surveys of Experts
Rank
Symbol Number of Times aVariable Is Identified Description
Questionnaire
X 1–2 Very low
XX 3–4 Low
XXX 5–6 Moderate
XXXX 7 and above High
Interview
X 1–2 Very low
XX 3 Low
XXX 4 Moderate
XXXX 5 and above High
Source. Modified from Enoguanbhor et al. [12].
Figure 2. Study workflow showing the mix-methods for key challenges of land use planning and its environmental assessments.
3. Results
3.1. Spatial Inconsistencies and the Causes between Urban and Regional Plans
Our results (Table 3 and Figure 3) indicated the spatial inconsistencies between urban
and regional plans and the associated built-up area. While the total conflict area (50.38 km2)
between urban and regional plan is associated with a 15.67 km2 built-up area in 2017, it may
be associated with 22.72 km2 and 27.43 km2 built-up areas for 2030 and 2050 respectively.
Within the conflict area, the land use designated for productive forestry (27.31 km2) is
associated with a 10.99 km2 built-up area in 2017, in which the association may increase to
16.22 km2 and 19.34 km2 for 2030 and 2050 respectively. Another land use type identified
within the conflict area is the land use defined for intensive agriculture, covering a total
area of 15.39 km2, in which 2.73 km2 is lost to built-up in 2017. The result shows that
in 2030 and 2050, the loss of such land use to built-up areas may increase to 3.65 km2
and 4.49 km2 respectively within the conflict areas. The result shows that the total area
(125.32 km2) of land proposed for urban development by the regional plan but not yet
defined or implemented by the urban plan is associated with a 10.16 km2 built-up area in
2017 and the associated built-up area may increase to 17.95 km2 and 27.16 km2 in 2030 and
2050 respectively.
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Table 3. Calculated area of spatial inconsistencies between urban and regional plans and the associated current and future
built-up area in Abuja city.







1 Conflict area between urban and regional plans. 50.38 15.67 22.72 27.43
2 Land use for productive forestry within theconflict area between urban and regional plans. 27.31 10.99 16.22 19.34
3 Land use for intensive agriculture within theconflict area between urban and regional plans. 15.39 2.73 3.65 4.49
4
The area designated for urban development by
the regional plan but not yet defined or
implemented by the urban plan.
125.32 10.16 17.95 27.16
Figure 3. Spatial inconsistencies between urban and regional land use plans with (a) lands for intensive agriculture and
productive forestry in the conflict areas and (b) built-up area overlays.
The qualitative results indicated that experts held the spatial inconsistencies between
urban and regional plans to be a key challenge in land use planning caused by lack of
coordination, conflicts in administrative boundaries, and conflicts in funding the land use
planning process, and political interference (Table 4). Our results showed that the less
priority to regional planning in Abuja is attributed to lack of political will and interest in
regional land use, insufficient funding of the regional plan implementation, lack of regional
integration concept in planning, conflicting planning authorities (e.g., FCDA and area
councils), and non-town planners in political positions (Table 4).
3.2. The State of Land Use Planning
Our results (Table 5) indicated failures of land use planning in the Abuja city-region,
including the inconsistencies between the plans and actual development, resettlement
and integration, poor planning projection, and the emergence of informal settlements.
However, our results (Table 5) also captured achievements, including a well-designed
urban development plan of the capital city, provision of basic infrastructures, and mass
housing developments.
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Table 4. Causes of spatial inconsistencies between urban and regional plans and less priority on regional land use planning
based on a survey of experts.
Analyzed Topics Identified Variables Ranking
Causes of spatial inconsistencies between
urban and regional land use plans
Lack of good coordination xx
Conflicts in administrative boundaries x
Political interference x
Professionalism (incompetency) problems x
Conflicts in funding the land use planning process x
Poor Planning x
Insufficient data (e.g., population, land use) x
Inadequate implementation of planning laws in Nigeria x
Causes of less priority on regional land
use planning
Lack of political will and interest in regional land use xxxx
Insufficient funding of the regional plan implementation xxx
Lack of regional integration concept x
Conflicting planning authorities (e.g., FCT and area councils) x
Lack of awareness of the importance of regional planning x
Government’s priority to the capital city x
Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High”
Table 5. The achievements and failures of land use planning based on a survey of experts.
Analyzed Topics Identified Variables Ranking
Achievements of land use planning
Well-designed development plans xxxx
Provision of basic infrastructures x
Mass housing development x
Failures of land use planning
Inconsistencies between the plans and actual development xxxx
Poor resettlement and integration xxx
Lack of adequate review of land use plans xx
Inadequate infrastructures x
Poor planning projection x
Congested development x
The emergence of informal settlements in the FCT x
Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High”
We investigated the contributing factors to haphazard urban expansion in peri-
urban/satellite settlements and our results showed that the inadequate implementation
of land use plans (48%), the limited spatial scope of the urban plan to the regional plan
(36%), and others (16%) contribute to the problems. Our results (Table 6) indicated the
inadequate implementation of land use plans is mostly attributed to insufficient funding,
lack of political will, inadequate manpower, and interference (e.g., local governments, local
people, developers).
3.3. The State of the Environmental Assessment of Land Use Planning
In our results on the environmental assessment of land use planning, 76% of the
experts agreed that the assessments are being implemented, while 24% disagreed. Among
the experts that agreed to the implementation of environmental assessments of land use
plans, 80% indicated that the instrument being used is the EIA, while 20% have no ideas on
the instruments. Our results indicated that the reasons why the formal SEA process has not
been implemented in Nigeria are mostly due to weak political will, ignorance of the policy-
makers, and inadequate technical capacity/professionalism problem (Table 7). However,
the results suggested that the formal SEA process should be implemented in Nigeria.
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Table 6. Causes of inadequate implementation of land use plans based on a survey of experts.
Analyzed Topic Identified Variables Ranking
Causes of inadequate implementation
of land use plans in
peri-urban/satellite settlements
Insufficient funding xxxx
Lack of political will xxx
Inadequate manpower xxx
Interference (e.g., local governments, local people, developers) xx
Inadequate development control x
No proper prosecution of land violations x
Lack of detailed land use plans in the region x
Lack of review of the land use plans in the region x
Non-town planners in political positions x
Corruption x
Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High”
Table 7. Implementing the SEA process in Nigeria.
Analyzed Topics Identified Variables Ranking
Reasons why the formal SEA process has not
been implemented in Nigeria
Weak political will xxx
Ignorance of the policy-makers xxx
Inadequate technical capacity/professionalism problem xx
Inadequate funding x
Inadequate legal instruments (laws and regulations) for SEA x
Lack of environmental advocacy x
The inability of the ministries to propose actions for SEA x
Implementing the formal SEA process or not
in Nigeria
The formal SEA process should be implemented xxxx
The formal SEA process should not be implemented -
Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High”
Our results showed that the challenges facing the impact prediction and evaluation
process in the environmental assessment of land use planning are mostly attributed to
inadequate manpower/dearth of professionals. Others include insufficient data availabil-
ity, lack of relevant tools for analysis, inadequate funding, and corruption in the system
(Table 8). Regarding the challenges facing the mitigation process in the environmental as-
sessment of land use planning, our study identified no strong environmental agencies, lack
of monitoring by the agencies, lack of good predictions, overlapping functions between the
government ministries and agencies, lack of understanding of the process, and corruption
during implementation (Table 8).
Table 8. Challenges facing the core process in the environmental assessment of land use planning.
Analyzed Topics Identified Variables Ranking
The challenges facing the impact
prediction and evaluation processes in
the environmental assessment of land
use planning
Inadequate manpower/dearth of professionals xxxx
Inadequate relevant tools for analysis xx
Insufficient data availability x
Inadequate funding x
The poorly structured review process x
Lack of synergy among relevant stakeholders x
Lack of adequate and effective legal framework x
Corruption in the system x
The challenges facing the impact
mitigation process in the environmental
assessment of land use planning
Most suggested mitigation measures are not followed xx
No strong environmental agencies/Lack of monitoring by the agencies xx
Lack of good predictions x
Most strategic actions do not go through this process x
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Table 8. Cont.
Analyzed Topics Identified Variables Ranking
Overlapping functions btw the govt. ministries and agencies x
Inadequate funding during implementation x
Implementing most strategic actions without the regulatory bodies x
Lack of understanding of the process involved x
Corruption during the implementation of strategic actions x
Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High”
3.4. Ways to Address Challenges for Effective Land Use Planning
While addressing the challenges facing land use planning, our results (Table 9) high-
lighted the suggestions from experts, including making the regional planning and develop-
ment a priority, no compromise on political will, consistency between a well-developed
plan, and implementation. Other suggestions include complete relocation and compen-
sation of local inhabitants suggested by policy and plans, involving all relevant agencies
during plan implementation for effective development control, seeking sustainable sources
of funding, and the use of competent experts/professionals.
Table 9. Suggested solutions to land use planning challenges.





Making regional planning and development a priority xxx
No compromise on political will xxx
Consistency between a well-developed plan and implementation xx
Complete relocation and compensation of local inhabitants suggested by policy and plans xx
A reliable master plan x
Involving all relevant agencies during plan implementation for effective development control x
Seek sustainable sources of funding x
The use of competent experts/professionals x
Incorporating cultural heritage protection into the master plan x
Comprehensive analysis of the socio-economic component of the city x
Proper projection (e.g., population, land use) x
Decongestion of city population to other surrounding settlements x
Effective security services during the implementation of plans x
Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High”
4. Discussion
This study provides the first comprehensive investigation on land use planning and
the environmental assessment challenges in relation to urban land dynamics in the Abuja
city-region, Nigeria. We combined data derived from GIS/RS and surveys of experts to
investigate such challenges for the purpose of improving the urban and environmental
sustainability of city-regions.
4.1. Findings
Our findings from GIS/RS analysis indicate the spatial inconsistencies between urban
and regional land use plans and the associated built-up areas, as well as the loss of land use
designated for productive forestry and intensive agriculture in the conflict areas (Table 3
and Figure 3). The loss of land use designated for productive forestry and intensive
agriculture in the conflict areas, which are attributed to unguided urban expansion patterns
due to spatial inconsistencies of the plans may increase as future urban land continues to
expand into the conflict areas. Experts held the spatial inconsistencies between urban and
regional plans to be a key challenge in land use planning caused by lack of coordination,
conflicts in administrative boundaries, conflicts in funding the land use planning process,
and political interference (Table 4). These findings are similar to that of Goodfellow [46] who
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claims that political interference is a major challenge to urban development, particularly on
the implementation process of urban planning in Kampala, Uganda, and Kigali, Rwanda.
The problems of spatial inconsistencies between urban and regional land use plans are
also associated with less priority given to regional development planning, to the point that
it is often nearly neglected in urban planning regimes, as reported by Wahab, Egunjobi,
and Falola, [16]. Our finding showed that the less priority to regional planning in Abuja
is attributed to lack of political will and interest in regional land use, insufficient funding
of the regional plan implementation, lack of regional integration concept in planning,
conflicting planning authorities (e.g., FCDA and area councils), and non-town planners in
political positions (Table 4).
Regarding the investigation on the state of land use planning, our findings indicate
failures of land use planning in the Abuja city-region, including the inconsistencies between
the plans and actual development, resettlement and integration, poor planning projection,
the emergence of informal settlements (Table 5). Some findings e.g., inconsistencies between
the land use plans and actual urban development and poor planning projection confirm
other findings from Enoguanbhor et al. [9]; Enoguanbhor et al. [12]. However, the findings
also capture achievements, including a well-designed urban development plan of the
capital city, provision of basic infrastructures, and mass housing developments. The
investigation on contributing factors to haphazard urban expansion in peri-urban/satellite
settlements shows that the inadequate implementation of land use plans and the limited
spatial scope of the urban plan to the regional plan contribute to the problems. The findings
indicate the inadequate implementation of land use plans is attributed to insufficient
funding, lack of political will, inadequate manpower, interference (e.g., local governments,
local people, developers), inadequate development control, and corruption (Table 6). Our
findings on corruption and inadequate manpower are similar to that of Mwathunga and
Donaldson [44] who reported the lack of human and technological capacity, corruption,
as challenges facing land use planning in Malawi’s main urban centers. Our findings
on insufficient funding coincide with those of Dano et al. [43]; Kleemann et al. [45] who
reported similar cases of land use planning challenges for Lagos, Nigeria, and the Takoradi
and Bolgatanga regions of Ghana.
The investigation on the state of the environmental assessment of land use planning
shows that the assessments are being implemented but with the use of EIA instruments,
which has a limited scope to address the higher-level environmental assessment of land
use planning as a strategic action [31,34]. The SEA or Para-SEA instruments for land
use planning have not been implemented and this supports the findings of Ogbonna
and Albrecht [40] who reported the lack of SEA implementation in Nigeria. Our study
identifies the reasons why the formal SEA process has not been implemented in Nigeria,
including weak political will, ignorance of the policy-makers, and inadequate technical
capacity/professionalism problem (Table 7). However, our finding suggests that the for-
mal SEA process should be implemented in Nigeria. Reasons given by interviewees for
this included improving environmental sustainability, creating synergy among relevant
stakeholders, making the EIA process achievable, addressing socio-cultural conflicts from
policy, planning, and program implementation within the multi-ethnic nation. The opinion
of the experts to implement the formal SEA process supports the findings of Therivel
and González [36], who show that the benefits of implementing SEA can vastly exceed
the costs especially if it leads to environmentally-friendly development of the plans. Our
findings show that the challenges facing the impact prediction and evaluation process
in the environmental assessment of land use planning, and thus also any potential SEA-
process, include insufficient data availability, lack of relevant tools for analysis, inadequate
manpower/dearth of professionals, inadequate funding, and corruption in the system
(Table 8). Our finding on insufficient data availability is similar to that of Xia et al. [76];
Ofori [39], who reported inadequate data as a challenge facing the environmental assess-
ment process in China and Ghana respectively. Our finding on inadequate funding as a
challenge to implementing the environmental assessment process has also been shown in
Land 2021, 10, 443 13 of 19
Columbia and Vietnam [47,77]. Regarding the challenges facing the mitigation process in
the environmental assessment of land use planning, our study identifies no strong environ-
mental agencies, lack of monitoring by the agencies, lack of good predictions, overlapping
functions between the government ministries and agencies, lack of understanding of the
process, and corruption during implementation (Table 8).
Addressing the challenges facing land use planning, our study highlighted the sugges-
tions, including making the regional planning and development a priority, no compromise
on political will, consistency between a well-developed plan and implementation (Table 9).
Other suggestions include complete relocation and compensation of local inhabitants sug-
gested by policy and plans, involving all relevant agencies during plan implementation for
effective development control, seeking sustainable sources of funding, the use of competent
experts/professionals, comprehensive analysis of socio-economic components of the city,
and incorporating cultural heritage protection into the master plan. This would help in
improving the urban sustainability of the city-region.
4.2. Implications of the Findings
An important implication of our findings addresses the spatial inconsistencies between
urban and regional plans as a key challenge facing land use planning. This underscores the
necessity to address the causes of such inconsistencies (e.g., lack of coordination, conflicts
in administrative boundaries, conflicts in funding the land use planning process, political
interference) to review the existing land use plans for sustainable development. Such
inconsistencies (e.g., the spatial conflicts) might have contributed to spatial urban expan-
sion on land designated for non-urban development, particularly, productive forestry and
intensive agriculture (Figure 3 and Table 3), posing challenges to improve environmental
sustainability. This inconsistency is exemplified by the urban plan phase I extension and
phase IV-A designed to provide urban functions, including residential, industrial, town
park, neighborhood and district centers, and educational areas within the land use initially
designated for productive forestry and intensive agriculture by the regional plan [66–68].
The loss of land use designated for productive forestry and intensive agriculture by urban
development may be associated with the loss of ecosystem services (e.g., food, fuel, and
fiber) provided by such land use [9,78–81]. However, while the urban plan phase I exten-
sion has been implemented, the phase IV-A has not been implemented, implying that the
urban functions (e.g., industrial, town park, neighborhood, and district centers) have not
been achieved in those conflict areas, leaving the areas with haphazard urban expansion
patterns. The spatial inconsistency of the land designated for urban development by the
regional plan but not yet defined or implemented by the urban plan for urban development
might have contributed to haphazard urban expansion patterns in those areas, posing
challenges towards creating a functional urban environment. Additionally, the inadequate
implementation of land use plans in peri-urban/satellite settlements contributed to hap-
hazard urban expansion patterns in those areas. This is the case for Gwagwalada, Kuje,
Zuba, Kubwa, Bwari informal settlements that feature haphazard urban development [9].
Another implication of our findings is the failure of the land use planning process
to address, e.g., the emergence of informal settlements, which are settlements made up
of the majority of urban growth in Sub-Saharan Africa [49,82–85] and are featured by
housing deterioration and the zone for low-income earners [86]. Such settlements are
notoriously hard to plan and restructure. The urban spatial patterns in informal settlements
are associated with poor sanitary environments that affect the health of urban dwellers [12].
The inadequate implementation of land use plans, which is attributed to insufficient
funding, lack of political will, inadequate manpower, interference, and corruption, implies
that the land use planning process alone cannot address the haphazard urban expansion
problems in peri-urban/satellite settlements if the attributed causes are not addressed.
An additional implication of our findings is the non-applicability of the formal SEA or
para-SEA process in land use planning, indicating inadequate environmental and social
impact assessments of land use plans that may contribute to haphazard urban expansion
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patterns and the environmental impacts. For example, the cumulative environmental
impacts of road networks and institutions of higher learning as elements of urban plan-
ning and development may not be assessed effectively at the urban and regional scales
without the SEA process. The implication of adopting the EIA instrument to predict the
environmental impacts of land use planning can also be associated with inadequate impact
assessments due to the limited scope of EIA to assess the higher-level environmental im-
pacts of land use planning. The situation is similar to the majority of cases in Peru SEA with
project-level impact assessments [87]. The non-applicability of the formal SEA/para-SEA
or the applicability of the EIA may hinder achieving the cultural, social, economic, and
environmental goals of land use planning. The SEA can be used to identify or streamline
cultural heritage impacts of land use plans [88], especially in situations where cultural
heritage protection is yet to be incorporated into land use plans. In the case of Abuja,
experts of land use planning suggested that cultural heritage protection should be incorpo-
rated into land use planning (see Table 9), implying either cultural heritage issues have
not been incorporated or have not been addressed effectively using land use planning.
Therefore, the SEA of land use planning may improve the cultural, social, economic, and
environmental goals of the plans. However, the process may not bring a total solution
to haphazard urban expansion in peri-urban/satellite settlements, especially if similar
challenges associated with the current EIA process (e.g., overlapping functions between
the government ministries and agencies, corruption during implementation, inadequate
funding) are not addressed.
The socio-ecological idealism implication of our findings can be deduced from a lack
of regional integration concept in regional land use planning (Table 4) and lack of SEA
or para-SEA of land use planning. The lack of regional integration concept implies that
the technical aspect of the integration, which consists of social, economic, and physical
planning [89] may not be handled effectively to reflect the socio-ecological idealism in
regional land use planning. Additionally, the lack of SEA or para-SEA of land use planning
implies that the gap between socio-economic and environmental integration of the regional
land use planning may not be identified and/or closed effectively to foster actualizing the
socio-ecological idealism vision in regional land use planning. However, the awareness
of the need to implement the SEA process among the experts (Table 7) implies that the
integration gaps in socio-ecological idealism may be identified and/or closed, especially if
the SEA process is implemented effectively by resolving its potential challenges.
4.3. Limitations
One limitation of the present study is the unavailability of the urban plans for peri-
urban/satellite settlements. The available land use plans used for this study are the
phases I, II, III, and IV-A of the Abuja city and the regional land use plan of the entire
region. This situation did not allow the quantification of the spatial inconsistencies between
urban and regional plans in Abuja city phase IV-B and peri-urban/satellite settlements,
thus limited the quantification to Abuja city Phases I-IV-A. Another limitation can be
linked to the intentional/unintentional response bias in the survey data that could not be
detected in our study. An additional limitation is our inability to go into detailed land
use planning and environmental assessment processes, as well as the actors, including the
public participation due to the thematic scope of the study focusing on key challenges of
land use planning and environmental assessments from a holistic point of view.
4.4. Recommendations
In addition to the recommendation from experts on addressing key challenges for
effective land use planning, we recommend the following:
First, to avert the spatial inconsistencies between urban and regional plans, sufficient
and updated data on land use/cover and population should be made available for urban
and regional planners. Also, conflicts in administrative boundaries at the local government
and county levels should be resolved. Additionally, there should be adequate coordination
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at various levels of planning (e.g., local, urban, regional) and among planning authorities
(e.g., FCDA, local governments) during the land use planning process.
Second, regarding the inadequate implementation of land use planning as a con-
tributing factor to haphazard urban expansion in peri-urban/satellite settlements, there
should be available detailed urban plans for those regions and such plans should undergo
constant reviews. Also, adequate development control should be implemented to avert
land use violations. Additionally, proper prosecution of land use violations should be
implemented under the legal and administrative frameworks/guidelines. Furthermore,
the lack of regional integration concept in planning as one of the causes of less priority to
regional planning should be addressed in all land use planning processes, including the
implementation process.
Third, regarding the state of environmental assessments of land use planning, efforts
should be made to implement the formal SEA process or develop the para-SEA process
to conduct the effective environmental assessment of land use planning and improving
environmental sustainability. This could be used to regulate the spatial arrangements
of urban elements away from environmentally sensitive areas. While implementing the
SEA/para-SEA process, the problems (e.g., overlapping functions between the government
ministries and agencies, corruption during implementation, inadequate funding) associated
with the impact prediction, evaluation, and mitigation of the current EIA process should be
addressed in the SEA process of land use planning. Also, the social and cultural heritage
assessments of land use planning should be given priority during the SEA process of
land use planning to reduce or eliminate socio-cultural conflicts and protect the cultural
heritage. Additionally, the general SEA process of land use planning may adopt that of the
EU systems, especially when dealing with the potentially significant environmental issues
due to the successful implementation of the process within the EU region [37]. However,
specific areas e.g., cultural, social, and economic aspects of the SEA can be modified by
considering the socio-cultural and economic conditions of the people being planned for.
For example, the perceptions of Africans on what they value as cultural heritage may be
different from that of the Europeans. Therefore, the peoples’ opinions should always be
evaluated and incorporated into land use planning and SEA processes to improve urban
and environmental sustainability for the people.
Finally, future research should incorporate urban plans of peri-urban/satellite settle-
ments on spatial planning inconsistencies and the associated built-up areas of the entire
city-region as well as the state of public participation in land use planning and environ-
mental assessment processes.
5. Conclusions
We combined GIS/RS and survey-based data to investigate key challenges of land use
planning and its environmental assessments for the purpose of improving the urban and
environmental sustainability of city-regions.
Perhaps, most alarming are the multiple inconsistencies (e.g., spatial conflicts) be-
tween urban and regional plans and the associated built-up areas caused by a lack of good
coordination, conflicts in administrative boundaries, insufficient data, and professional-
ism/incompetence. While investigating the state of land use planning, our study showed
that land use planning failed to address the inconsistencies between the plan and actual
development, poor resettlement and integration, poor planning projection, and the emer-
gence of informal settlements. However, the achievements of land use planning are the
well-designed urban development plan of the capital city, provision of basic infrastructures,
and mass housing developments. The process of land use planning contributing to hap-
hazard urban expansion in peri-urban/satellite settlements is attributed to the inadequate
implementation of land use plans. The inadequate implementation of land use plans is
caused by insufficient funding, lack of political will, inadequate manpower, interference
(e.g., local governments, local people, developers), and corruption. While investigating the
state of the environmental assessment of land use planning, our study showed that there
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is a lack of formal SEA process or/and para-SEA process caused by weak political will,
ignorance of the policy-makers, and a lack of technical capacity/professionalism problems.
However, the environmental assessments of land use planning as a strategic action are
being implemented using the EIA instrument, which is primarily designed for assessing
the environmental impacts of project actions. The impact prediction and evaluation as
the core process in the current environmental assessment of land use planning are being
challenged by inadequate manpower/dearth of professionals, inadequate relevant tools for
analysis, insufficient data availability. The mitigation as an additional core process in the
environmental assessment of land use planning is being challenged by not following the
suggested mitigation measures, no strong environmental agencies/lack of monitoring by
the agencies, and overlapping functions between the government ministries and agencies.
Our findings on addressing the key challenges (e.g., consistency between a well-developed
plan and implementation) for effective land use planning and integrating the SEA or Para-
SEA process into the land use planning process would probably improve achieving the
environmental goal of land use planning.
The baseline information provided in this study is crucial to improve strategic plan-
ning and urban/environmental sustainability of city-regions in Sub-Saharan Africa and
across the Global South, where land use planning faces similar challenges to address
the haphazard urban expansion patterns. Future research should incorporate the urban
plans of peri-urban/satellite settlements to quantify the spatial inconsistencies between
urban and regional plans, and the associated built-up areas of the entire city-region and
investigate the state of public participation in the processes of land use planning and
environmental assessment.
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